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Purpose:
Thepurposeoftheresearchistoconduct twostudiesthatareimportantforestablishingthe
feasibilityofgeneexpressionprofilesasbiodosimetersofexposuretoionizingradiation.
Aim1 . Tomeasureperson -to-personvariabilityingenetranscriptresponsetoradiation.
Aim2 . Measurethe effectsoftimeafterradiationongeneexpressionprofiles.
Background:
Geneexpressionisknowntochangewithtimeanddoseafterexposuresuggestingthatitcan
beusedtoassessexposuredoseinindividualsafteranexposureevent.However,therei s
insufficientinformationtoassesstheapplicabilityofthisapproachtothegeneralpopulation.
Understandingtheeffectsoftimeafterradiationandgene -expressionvariabilityamong
individualsisimportantinassessingthefeasibilityofmRNAexpress ionprofilesasbiological
dosimetersofexposuretoradiation.Weproposedtoinvestigategeneexpressionvariationin
mRNAsignaturesafterexposuretoionizingradiationusingawell- characterizednational
collectionofhumanlymphoblastoidcelllineso btainedfromadiversepopulationofadults.The
overallgoalistounderstandthebiologicalvariationaswellastemporalaspectsspecifictothe
adaptiveresponseprocessoverthecourseof48hours.
HumanLymphoblastoid(HLB)cellswereobtainedfrom theNIHHumanGeneticCell
Repository. TheHumanGeneticCellRepositoryresourceiscomprisedofcelllinesfrom450
unrelatedindividuals,maleandfemaledesignedtoreflectthediversityinthehumanand
facilitatesfindinggeneticvariantsintheent irehumanpopulationfromarandomsampleof
residentsoftheUnitedStates.
Weutilizedgenetranscriptmicroarraysrepresentingapproximately22,000humangenesper
arraytodevelopstandardcurvesandcharacterizetheeffectsofvariablesimportantfor the
applicationofradiationdosimetry:exposuredose,timeafterexposure,andindividualvariation.
Theprimaryfocusofthisstudywastoassessinter -individualvariationatseveralselected
dosesandtimepointsafterexposuretohelpdevelopbiodosi meters.
Activities:
ExperimentalDesignandwetlabwork:
Aims1and2Areintegratedintoasinglestudydesignthatimprovestheefficiencyand
minimizestheDNAchipcosts.Sixcelllines:twoadaptive,threenon -adaptive,andonethat
was"synergisti c"asdeterminedinthestudyofSorensonetal.,2002.
-Threeexposures:0cGy,10cGyand200cGy.
-Post -exposuretimepoints:4hours,and24hoursforallcelllines.
-Eightpost -exposuretimepoints(15’,30’,1h,2h,4h,8h,24h,48h)foronead aptiveandone
non-adaptivecelllinewereinvestigated.
ProgressReport:
Vialsofhumanlymphoblastoidcellswerethawedandgrownincultureuntiltheywere
expandedandirradiatedusingacesiumsource. Sixtymilliterofcellsinsuspensioncultu re,in
aplastictissuecultureflask,wereirradiatedatspecificdosesfollowingwhichtheywere
incubatedat37 0Cfordefinedtimesandthenharvested.Cellswerespundown,washedwith
PhosphateBufferedSaline,aliquotedinto6tubeseachandspundo wn.Drypelletswereflash
frozeninliquidnitrogen,andtransferredto -800C.RNAisisolatedfromfrozencellpellets
usingstandardprotocols,andquantified/checkedforqualitywiththeAgilentBioanalyzerand
Spectrophotometer.
SamplesCollected: BiodosimetryProject:2X3X8=48samples; Interindividual
VariationProject:6X3X2=36samples.ExperimentalcontrolandtesttargetmessengerRNA
werelabeledusingaT7amplificationkit(ArcturusInc.).Amplificationfollowedbybiotinlabeling
wasperformedtogeneratetargets.Targetswerenextpurifiedandfragmentedaccordingto
theAffymetrixprotocol.LabeledandfragmentedRNAwascheckedtoensurequality.
Microarrayswerehybridized,washedandscannedforsignalfollowingtheAffymetri xprotocol
usingAffymetrixhumanGeneChips(HGU133A).MAS -5Chipreportsweregeneratedand
qualitymetricsperformedtoensurequalityofhybridizations.
Statistical&BioinformaticAnalyses: Dataanalysisproceededin3stages.
Phase1: QualityAssur ance:First,thedatawasqualitycheckedandnormalizedwiththebest
availablealgorithms.OurcurrentapproachistouseRMA(robustmultiarrayaveraging)from
theaffymetrixpackageontheBioConductorwebsite.
Phase2:Second,thedataiscurrently beingfilteredusingrobustlinearmodeltechniquesto
obtainsetsofgenesexhibitingstatisticallymeaningfulexpressiondifferencesacrosstime
pointsandcelllines.
Phase3: ExploratoryandDiscoveryTechniques :Theresultingsubsetofthedatawill thenbe
analyzedusingavarietyofexploratoryandmodel -basedmethodstodiscoversetofgenes
withcommonpatternsofexpressionandstatisticallymeaningfulinteractionsandcorrelations
acrosstimepoints.Inter -celllinevariationwillbeassessedu singrandomandmixedeffect
linearmodels.Genesthatshowrobustresponsepatternsacrosscelllineswillbecome
candidatesforbiodosimetersandvalidationbysingle -genemethods.Genesthatshowperson -
to-persondifferenceswillbeevaluatedasindicatorsofdifferentialindividualresponse.
Phase1oftheStatisticalAnalysesiscompleted,Phase2and3areinprocess.
